Effects of ethanol and/or cardiovascular drugs on cocaine- and methamphetamine-induced fatal toxicities in mice.
The antidotal effects of antihypertensive cardiovascular (CV) drugs against cocaine (COCA)- and methamphetamine (MA)-induced fatal toxicities were examined in mice. Considering the previously-reported favorable interactions, the effects of CV drugs against combined COCA-ethanol (EtOH) or MA-EtOH toxicities were also evaluated. COCA (75 mg/kg) or MA (18 mg/kg) was administered 5 min after an injection of CV drugs, with or without EtOH (3 g/kg); all drugs were injected intraperitoneally. The CV drugs used were 10 mg/kg diltiazem (DIL), 5 mg/kg nimodipine (NIMO) and 5 mg/kg nitrendipine (NITRE) as calcium channel blockers, 5 mg/kg prazosin (PRA) and 5 mg/kg phentolamine (PHEN) as alpha-adrenergic blocking agents, 10 mg/kg propranolol (PRO) as a beta-adrenergic blocking agent, and 10 mg/kg enalapril (ENA) as an angiotensin converting-enzyme inhibitor. In both the COCA (n = 10) and MA (n = 6) groups, regardless of EtOH or CV drug cotreatment, the fatalities could be divided into the early and late deaths, depending on the survival times, the presence of a temporary recovery from acute toxic symptoms such as observable respiratory and locomotive symptoms, and the presence of the drugs (COCA or MA) in blood samples. The acute toxic symptoms included seizures in both the COCA and MA groups, but they were generally suppressed by EtOH regardless of the mortality rate. Some of the CV drugs, such as PRA and PHEN in the COCA groups and DIL, NIMO, NITRE, PRA and PHEN in the MA groups, also suppressed the seizures. The mortality rate was attenuated by PRA in the COCA groups, and by NIMO, NITRE, PRA and PHEN in the MA groups. In the groups cotreated with EtOH, which has been reported to exacerbate the COCA- and MA-induced cardiotoxicity, the frequency of late deaths was increased. Nevertheless, antidotal effects due to NIMO, NITRE, PRA and ENA in the COCA-EtOH groups, and NIMO, NITRE and PRA in the MA-EtOH groups were observed.